Fruits and vegetables contain vital components such as potassium, antioxidants, vitamins and folic acid that might contribute to lowering blood pressure which is a major risk factor in cardiovascular disorders. However, the results of the few investigations on the correlation between intake of fruits and vegetables and cardiovascular disease have been inconsistent. Worse still, there is dearth of information on disease prevention with fruits and vegetables in Africans. Thus, we investigated the relative effect of fruits and vegetables on blood pressure, viscosity of blood and fibrinogen level. Ten weeks intervention study with ≥ 3 times daily consumption of fruits and vegetables by hypertensive patients was conducted. The fruits and vegetables included in the test diet were oranges, banana, pawpaw, mango, pineapple, grape, tangerine, garden egg, okra, pumpkin leaf, spinach, amaranthus and water leaf. The patients were allowed to consume the food servings while their eating habit was not restricted. Blood pressure, blood viscosity and plasma fibrinogen and nutrient intake were determined before and during intervention. The complementary fruits and vegetables included in the normal dietary regimen of the patients during the 10 weeks study increased the levels of potassium, calcium, phosphorus, antioxidants and dietary fiber significantly compared to the baseline values (P<0.01). The systolic and diastolic blood pressure were significantly lowered; percentage differences of -9.01 and -3.73 (P<0.01) respectively were observed after 10 weeks. Percentage differences of -6.02, -38.86 and -5.29 (P<0.05.) were observed for haematocrit, blood viscosity and plasma fibrinogen respectively compared with the base line. Fruits and vegetables lowered the systolic and diastolic blood pressure, blood viscosity and plasma fibrinogen. The decrease in haematocrit and fibrinogen could influence reduction in blood viscosity thereby preventing premature CVD in hypertensive. Daily intake of fresh fruit and vegetable might be beneficial for the prevention and as therapeutic regime for cardiovascular complications.
INTRODUCTION
Several epidemiological studies have suggested that dietary nutrients such as potassium, antioxidants and folic acid which are associated with lower incidence of mortality from cardiovascular disease are abundant in fruits and vegetables [1, 23] . However, few prospective cohort studies that have examined the relationship of fruit and vegetable intake with cardiovascular disease (CVD) have reported inconsistent findings [4, 5] .
Blood pressure control is important for the prevention of CVD and can be influenced by numerous factors which may include nutritional plan and maintaining a healthy body weight; consumption of alcoholic beverages and sodium in moderation [6] ; and total abstinence from smoking. Replacing animal products with vegetable products as in vegetarian diet reduces blood pressure in normotensive and hypertensive individuals [7, 8,] . Lower intakes of fat and higher intake of dietary fiber and minerals such as potassium and magnesium are aspects of a high vegetable, high-fruit diet believed to reduce blood pressure. However, results of trials of these minerals, usually as dietary supplements have been inconsistent [9] .
Prospective studies have firmly established that the level of fibrinogen is an independent predictor of ischemic heart disease (IHD) and stroke, as important as blood pressure (BP) or cholesterol levels [10, 11] . Also in another study, it was evident that haematocrite level which is a major determinant of blood pressure (BP) or cholesterol level which in turn is a major determinant of blood viscosity was associated with increased risk of heart attack and stoke [12] .
A recent review showed that prudent low fat, high fibre diet with the maintenance of ideal body weight might temper haemostatic risk factor for cardiovascular disorders [13] . In recent studies on African vegetarians, we found decreased BP, fibrinogen level and plasma viscosity [14, 15] , which we concluded may reduce predisposition of African vegetarians to major complications of CVD/IHD.
To date, intervention studies of disease prevention with fruits or vegetables or both in Africans are rare. It is important to determine whether fruit and vegetable diet is associated with lowering BP and other compounding risk factors for cardiovascular complications. In this study, we report on the effects of fruits and vegetables on several hematological variables in Nigerian hypertensives.
MATERIALS AND METHODS

Materials
Twenty-five (25) hypertensive patients from the Olabisi Onabanjo University Teaching Hospital were recruited for the study.
Volume 7 No. 6 2007 December 2007
Baseline data collection included medical history, standardized medical examination, dietary assessment and anthropometric measurements of the subjects. Blood Pressure, body weight, and height were obtained with the use of standard protocols as in other related studies [14, 15] . The baseline questionnaire on medical history included questions about selected health conditions and medications used for these conditions during the preceding 6 months recommended by qualified clinical doctors. As part of baseline information, alcohol consumption, smoking habit and physical activity were evaluated.
The dietary assessment included a 3-month food frequency questionnaire. The hypertensive volunteers who participated had their usual consumption of food to include 3 servings of different types of fruits and 2 servings of vegetables or vice versa of 500g in their daily diet after the baseline had been taken. The patients were trained to prepare the servings and encouraged to complete the servings on their own, while their eating habit was not restricted in any way. The study was carried out for ten weeks. The fruits and vegetables recommended included oranges, banana, pawpaw, pineapple, grape, tangerine, garden egg, okro, pumpkin leaf, spinach, and water leaf.
Laboratory Assessments
This included haematocrit (PCV) by microhaematocrit method [16] . The blood viscosity was measured by the method of Reid and Ugwu [17] , details have been discussed previously [18] and the fibrinogen concentration was estimated by the clot weight method of Ingram [19] .
RESULTS
The estimated nutrient recall before and the estimated nutrient intake during the 10 weeks of study is shown in Table 1 . Major antioxidants such as vitamin C, fibre, niacin, thiamine, vitamin A, calcium, phosphorus, potassium and iron were significantly higher in the test diet compared with the baseline diet (P<0.01) while there was no significant difference in protein content.
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The clinical characteristics of the hypertensives before the study and during the 10 weeks treatment with fruits and vegetables 3times/d is presented in Table 2 . The treatment was associated with significant changes at the end of the study. The systolic blood pressure and, diastolic blood pressure were significantly lowered by percentage difference of -9.01 and -3.73 respectively at the end of 10 weeks (P<0.01) while the percentage difference of -6.02, -38.86 and -5.29, were observed for haematocrit, blood viscosity and plasma fibrinogen (P<0.05) respectively compared with the baseline assessment. The changes in the various parameters are shown in Figures 1 to 4 . As shown in Figure 1 the decrease in systolic blood pressure (P<0.05) was observed within 2 weeks of fruits and vegetables intake and throughout the 10 weeks period of intervention. It also shows significant decrease in diastolic blood pressure (P<0.05) which continued for the 10 weeks of study. Figure 2 shows a decrease in haematocrit but this was not significant until about the 10 th week of the study. Also the blood viscosity level decreased progressively but only became significant at the end of the 10 th week of study (Fig. 3) , suggesting it may require intake of fruits and vegetables for more than 10 weeks to obtain significant decrease in plasma fibrinogen (Fig. 4) .
DISCUSSION
Epidemiologic studies often report an inverse association between vitamins as well as fruits and vegetables intake and disease risk [1, 2] . In our study with daily intake of ≥ 3 times of servings of different types of fruit and vegetables of 500g for 10 weeks, significant reduction in systolic and diastolic blood pressure was observed. The reduction in blood pressure may be due to increase of potassium and reduction in sodium which has been shown to be present in our local fruits and vegetables [20] . Similarly, in another study [21, 22] African local fruits and vegetables were reported to be rich in dietary fibre, which have been found to have hypotensive and hypocholesterolemic effects. The plant sterols or stanols have been shown to produce a reduction of plasma low-density lipoprotein cholesterol (LDL -Cholesterol) and produced prolonged platelet aggregation after collagen epinephrine activation [23] .
Recently, some fruits tested in vitro were shown to have anti-platelet properties [24] , a situation that provided evidence for anti thrombin effect of fruits and vegetable components. Our results revealed significant decreases in levels of haematocrit and blood viscosity after intervention with fruit and vegetable. The decreased plasma fibrinogen agrees with our previous findings on vegetarians [14, 15] . The mechanism by which fibrinogen could promote CVD is by increasing plasma viscosity. In this study, we found decreased blood viscosity which could prevent premature CVD in hypertensives. It appears that 2 weeks of intervention with fruits and vegetables, which contain high fibre and relatively low fat causes decreases in blood pressure, and help reduce risk of CVD. Our result confirmed previous findings [6] [7] [8] 24] which indicated that fruits and vegetables lowered blood pressure both in normotensive and hypertensive individuals between 2 and 8 weeks of intervention. Hypertension, which is cardiovascular risk factor is modulated by the effect of fruits and vegetables by lowering fibrinogen level and plasma viscosity. Under this condition, stasis is reduced and thromboebolic complication associated with hypertension is minimized [25, 26] .
This study confirmed that consumption of fruits and vegetables reduces blood pressure. Africans are not known to exhibit high predisposition to cardiovascular disease because of enhanced fibrinolytic activity [26] , active life style and dietary habit, although, lifestyle changes have occurred due to urbanization and adoption of Western diets and smoking habits. The reversion to vegetarian diet would lower cardiovascular risk factors, which may afford protection against premature cardiovascular disorders in hypertensive Nigerians who are solely dependent on Western diet. Also affected are the haemostatic and haemorheological risk factors of cardiovascular disorders. We concluded that diet which include daily intake of fresh fruits and vegetables might be beneficial both as a preventive and therapeutic regime for cardiovascular disorders and its complications.
CONCLUSION
The evidence obtained in the present study confirmed that diets which include daily intake of fresh fruits and vegetables lowered blood pressure, viscosity of blood and plasma fibrinogen. Consequently, fruits and vegetables have the potential of preventive and therapeutic regime for cardiovascular disorders and complications. 
